Although the frontal sinus, because of its location, is the most exposed of any of the nasal accessory sinuses, it is the most difficult to treat of all of the sinuses when it becomes the seat of infection. The exposed position of the frontal sinus renders it the most accessible for external operation, but it is the one sinus where the external operation is least permissible. For obvious reasons the external operation for the relief of frontal sinus disease is restricted to those exceptional cases where an external opening has already taken place, or where intranasal methods of operation have failed to relieve symptoms of persistent severe pain resulting from the pressure of confined pus. This restriction of the cases where the external operation is indicated has become more and more generally accepted as it has become apparent that by more careful, painstaking intranasal work fewer and fewer of the cases of frontal sinus disease remain which cannot be cured or at least satisfactorily relieved by intranasal surgery. The objectionable scar in the most conspicuous part of the face, which persists even after the most favorable external operation, should constitute a contraindication for this method of operation except as a measure of last resort for the cases just indicated.
There can be no question that the intranasal operation for securing adequate drainage of the frontal sinus is more difficult and more dangerous than is the case with the other accessory sinuses. The difficulty and the dange,r of the intra--Read before the Chicago Laryngologlcal and Otological Society. February 29. 191f. nasal operation lies in the anatomic variations existing in different frontal sinuses and in the relations of the nasal opening of this sinus to the cribriform plate of the ethmoid. For these reasons an examination of the surgical relations of the frontal sinus is of more than ordinary interest and importance. Because of the great variation in the size and shape Of the frontal sinus, .it is not feasible to take anyone preparation and describe it as the typical frontal sinus. In this demonstration 1 shall attempt to show the more usual variations in the anatomy of the frontal sinus.
The first variation to which I shall refer is the absence of one or of both frontal sinuses. This is not an unusual variation. I have perhaps a dozen preparations showing an absence of one or of both frontal sinuses. This variation is, as a rule, bilateral. Occasionally there is a small frontal sinus on one side and an abseRce of a sinus on the opposite side.
r have never encountered a large frontal sinus on one side with an absence of a sinus on the opposite side.
It is not always easy to make a distinction between a small frontal sinus and an anterior ethmoid cell, and such a distinction is often more or less arbitrary. The frontal, like the maxillary sinus, is an outgrowth from the ethmoid, and in a broad sense may be considered as an ethmoid cell. It is only when the cell is pushed upwards between the perpendicular plates of the frontal bone that the term frontal sinus seems applicable. Still, every ethmoid cell that has grown upwards between the plates of the frontal bone can hardly be called a frontal sinus. It is not at all uncommon for an anterior ethmoid cell to develop upward in this way within a well formed frontal sinus. Such a condition is not referred to as a double or a secondary frontal sinus. The ethmoid cell developing inside of a frontal sinus is still referred to as an ethmoid cell, under the name of bulla frontalis.
A well developed frontal sinus may exist where there is scarcely any extension upwards between the perpendicular plates of the frontal bone, but where the sinus lies entirely above the orbit.
In the most typical frontal sinus the development has taken place as an outgrowth from the anterior end of the infundibulum. In such cases the frontal sinus drains into the anterior end of the infundibulum. It is not at all unusual for the anterior end of the infundibulum to open into a small or large ethmoid cell, while the frontal sinus has developed as an outgrowth from that part of the ethmoid just mesial to the infundibulum. It is seen, therefore, that a distinction between the frontal sinus and an ethmoid cell can be based neither upon the location nor yet upon the opening into the nose. The distinction is often quite arbitrary.
Contrasting with these preparations showing a diminutive frontal sinus or a complete absence of the sinus, are the preparations showing an unusually large sinus. Such sinuses are of special practical interest for two reasons. They are especially likely to be the seat of severe symptoms when they become infected, and should an external operation be resorted to they are more certain to cause a very disfiguring scar.
In expanding the frontal sinus may enlarge in three directions: laterally until it reaches the outer angle of the orbit, posteriorly over the roof of the orbit, extending even to the posterior part of the orbit, and upwards between the perpendicular plates of the frontal bone, extending in exceptional cases almost to the margin of the hair. An enlargement of the frontal sinus outward and upward can often be detected from the fullness above the eyes. In these cases the transillumination test often gives a very good idea of the anatomic condition, while the skiagraph gives a very accurate outline of the exact size of the sinus. The depth of the frontal sinus in its perpendicular enlargement is of special interest, since the degree of depression resulting from an external operation is largely dependeht on this factor. This depth of the sinus is always greatest when the outlines of the sinus are expanded. I have preparations showing the separation of a full inch between the outer and inner tables of the frontal bone near the floor of a large frontal sinus.
Partial partitions within the frontal sinus often exist. They usually extend downward from the upper margin, thus separating the upper part of the sinus into several pockets. In other preparations such partition plates are found dividing the horizontal extension of the sinus laterally above the brow, as well as posteriorly above the orbit into several chambers. These partition plates are placed so as to interfere very little, if any, with the drainage through the natural opening of the sinus, but their presence may interfere materially with the thorough exenteration of pathologic conditions within the sinus, even when performing the external operation.
The relations of the normal opening of the frontal sinus are of extreme interest in connection with the intranasal operation. They are by no means constant, but vary widely in different cases. As an unusual anatomic variation I have a single preparation in which the two frontal sinuses open into the nose through a single nasofrontal duct. The frontal sinus on the side where the nasofrontal duct is absent opens through a defect in the septum into the opposite frontal sinus. The one frontal sinus in this case has developed as an outgrowth from the other frontal sinus. The relations which are of particular interest are, first, those about the nasal opening of the nasofrontal duct; second, those of the ostium to the floor of the frontal sinus; and third, the relations of the ostium to the cribriform plate.
As regards the relations about the nasal opening of the ductus frontalis, it is important to keep in mind the fact that while the anterior end of the infundibulum opens typically into the nasafrontal duct, there are many cases where the opening lies to the mesial side of the infundibulum. In passing a canula into the frontal sinus it is sometimes necessary to introduce the point of the canula well back in the region of the bulla before it can be passed upwards and forced into the frontal sinus. In other cases the point of the canula must be placed far forward in order to allow it to pass into the sinus. It is sometimes necessary to use considerable pressure before a probe can be introduced into the frontal sinus. Such pressure is permissible only when the operator is perfectly familiar with the anatomy of this region and provided one adhere strictly to the following directions: The point of the probe must be kept away from the region of the cribri.form plate-that is. it must be kept as far away from the septum as possible. The point must be directed more outward toward the orbit than inward. The point of the probe should be bent forward in a long curve, and should be directed at a right angle to the handle of the probe. This is necessary in order that when making pressure it will be possible to force the point of the probe for-ward and outward and only slightly upward. By following these directions it will be possible even to force the point of the probe through the fragile walls of an ethmoid cen into the frontal sinus in exceptional cases where the probe cannot be made to enter through the natural opening.
The relation of the ostium to the floor of the sinus is best shown by making a horizontal section about the level of the supraorbital ridge. The ostium is found, as a rule, well back close under the internal plate of the frontal bone. In cases where there is a supraorbital extension of the frontal sinus, the ostium may be placed as far back as the middle of the cribriform plate. The relation of the ostium to the floor of the frontal sinus is determined largely by the surrounding ethmoid cells. For example, an ethmoid cell developing in front of the unciform process may extend upward in such a manner as to push the ostium well back. In exceptional cases only does an ethmoid cell develop in such a manner as to push the ostium away from the posterior wan of the sinus.
